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By R. W. Van Valzah, ANL 

The ventilation program at Argonno may be connidorod ao having progrooood 
through three porlode, the flrot being the doeign and conetructfon pried, the 
second being an operating yorlod of oovornl youro, and tho third being a tranoi- 
tion period in which modificationn to the prooont eyotamo are noccoonry in order 
to moct tho new roquiromo:ltn and domando of tho ociontific ntaff. Chongon and 
addition8 have bocn made during the operating period but tho capacity limit of 
the prooont oupply oyotomo hao been roached. More oupply and oxhauot air ia 
particularly noodcd throughout the Chamintry Building 2CO while the Phyoico 
Building 203 and the Chemical Englncering Building 205 havo only a limited num- 
ber of lnboratorioo which require additional ventilation. With thio increased 
ventilation problom there also is the attendant provioion for increased air con- 

'ditioning facilitioo. A preliminary propooal haa recently been submitted to the 
,AEC for making the required change8 to tho present ventilation syoteme. 

The ventilation ayotema in all three of the above mentioned building0 are . 
not identical. However,' the Chemistry Building 200 may be considered representa- 
tive of all three end a brief resume of the ventitition facilitieo in this build- 
ing will be given. The eystomo were originally designed on the baeis that all 
toxic and radioactive experiments would be porformod in hoodo. Blickman hoode 
with or without glove panels, and vacuum hoodo, were generally adapted for the 
research activities which cover a wide range of chemietry applications. Special 
ventilation problemo which the otandard deeign would not acco,modate were to be 
dealt with individually. Some of theoe special problem8 will be described later, 

The Chemiotry Building ie divided up into six wings tied together at both ' 
ends by tranoverso corridorn connecting with the wing corridora. The wingo are 
eeparated by courtyard8 80 that the plan reeemblee a ladder. Each wing ia di- 
vided up into laborntoriee.and offices with a corridor between them, The unit of 
width for a module io 10 feet 80 that a laboratory or‘ office may be any multiple 
of thio number. The normal laboratory unit consietR of two 10 foot module6 and 
two 10 root offices. Hausorman stool penel partitionn are used for dividing each; 
wing into the roquirod numbor of laboratories and officee, the maximum being 24 
of each. 

All eix winge of the building are of similar dooign and conotruction and 
contain practically identical heating and ventilating equipment. Perhaps the 
starting point for an underotanding of tho'vontilating and air conditioning 
eystomo io a doocription of the supply oyotem. Slide 501-219 ie a ochomatic 
diagram of the tiupply ventilation oyotcm in each wing. All fronh air in taken 

from the outoide and posed through the primary and secondary filtora. TheGo 
are MF Company Type PI,-21, filter8 with ntandard 5 ply firo rooistant airmat 13 
the prtiry filtoro and 6tnndard 10 ply fire roniotant air-mat in tho ooc~ndary 
filter-o. Tho life of the primary and uocondery media rangoo fram 1 to 2 month8 

and 2 to 4 month5 roopectively baood on a muximwn prooouro drop of approaimatoly 
.5” WG for each. Th550 filtora aro*remotig u high percentage of tho dunt parti- 
cleo ao indicated by tho particlo oizo officioncy tooto conducted by Mr. 0'Noi.l 
on tho hood profiltoro. 
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The ouply nlr lo XlCSt; drllwll ~lhrOU(?;ll t110 p.rohonI- coil by two full5 CUld dio- 
chnl*g;cd into fl plox~Ulll l'lUU WlliCll t11crc are thrco 0cpMutc brtu1cl1o5. !nlO f irot 
muill br:uic]l nupp1j.o~ n co11oLunt VO~UIK) of air to tflo offYcuo nrlc. corridor, the 

eocond rilin brnncll nuppl-1.o~ a conotant volume of air to tllo luboratoricu and the 
third main brclch oupplico Q variublo amount of al.r to tho corridor. Cooling 
and rchcnt co110 in the throo main0 tc:n;zr the aj'r to tho required condition5 
for maintaining the opociflod tompornturo and humidity. Spocinl roomo arc pro- ' 
vidod with booator hontiug and coolln~ coil5 in the oupply riooro whcro lowar ., 

.tha.n gcnoral condition5 nro rcquirod. 
The air flow pattern i5 a5 foll.ow5: air from the office8 io vitiated to 

tho corridor; tho corridor air and the vitiated office air lo vitiated into the 
laboratories; and thio air togothor with the laboratory supply air ie removed by 
the laboratory exhnuot oy5t0mo. 

Whonever the lfiboratory oxhauot air demand is greator than the mFnirnLm air 
.oupply, tho extra oupply air io provided through the variable air branch which 
dj.echarSee into the corridor from which it 15 vitiated to the laboratorieo. A 
otatic preoouro regulator control8 the opening of the variable air dampor. Thf3 
other temperature and hum-idity controls are also indicated but tFmo dm8 not 
permit further explanation of them. 

The removal of the minimum supply air for air conditioninS purpoccn and tho 
maximum exhauot roguiromonts will be discussed next. In view of the varyjng ex- 
haust demand5 par laboratory and the neceaoity for flexibility, the e-xhaust 
system5 were oet up on a modular baaio. Each ten foot module may have a maximum 
of two fane and two runouto exhausting approxixrately 1000 cfm each. The nwiker 
of hood5 in the Laboratory doterminos the number of fnno. A maximum of three 
Blickman hoods per runout ha5 been cotnbliohed. Ono hood fully open requireo 
1000 cfm at a 190 fp face velocity but thio available quantity of exhaust air 
may be dLvidcd up between the other hood-a on the runout. An alarm bell on the 
system notifies the occup5n-1; when the exhaunt limit ha8 been reached, 

The.ru.nouta from the laboratory go up to the fan loft where they diocharge 
Into the dirty plenum. Slide 420-315 show8 the rioero connecting into the dirty 
plenum. Between the dirty plenum and the clean plenum are located the high ef- 
ficiency filtcro. Slide 420-313 shows the mounting; of the filters with inapzc- 
tion door5 above end below the filtern. The damper operating sectors which allow 
for tho iooletlon of the filter from the 5y8tem when filter change6 are made are 
al50 ohown. Slide 420-312 show5 the exhaust fano connected to the clean plenum 
and diocharging the air above the fan loft roof to the atmo82here. 

Wherevor radioactive hood8 are inntalled, a laboratory bypuoe duct from the 
dirty plc;n~m in the fan loft to a regioter in the laboratory i8 weed 50 that a 
m*Lniux, a;;;oWit of air io exhuoted at all times from the laboratory. The hood5 
are p;'ovidod with air velocity re&ulators trhich.maintein nearly a constant al.r 
flow velocity for any pooition of tho hood door. Air mny either be exhuotcci 
frcm the hood5 or from the Laboratory bypaoe. A plenum otatic pre85urc reguln- 
tor controio tho laboratory by-pa55 dampor and al50 a clean plornLm dampr. All 
the exbaaot fan5 on the oyotem run conttiuouoly cio that the above d.amItiro regu- 
Ia% the amount of uir romoved from the laboratory up to the capacity of the fans. 
Slide 501-218 ohu~o u control diapaii for tho hood, lab by-pan5 and plenum bjr;;noo 
clIizpe 1'0 . Where the m11lin;u.m air 55 romoved by a conotant exhaust from another 
plecc of equip:nflrit uuch a5 a vacuum hood or catioy)y no lab by-paoo to rcquirod. 

NO dodbt yowl all are familiar with BUckman hood5. Slide 420-314 ohcr~15 0x10 
Of thOO0 hOO?CJ ir,iJtr~].lod in Q laboratory. At tho back cif the hood nro four pro- 
filtcro. . The55 rf:!rll.cin uniformity of air dIotr3bution acrono the face of tho 
hood, remove a certajn portion of tho particulate mattor thoroby incrcuuing tho 



lift! oj: t.h opwlul fi ltoro n1,3 co~~duiioo uoi:;;) of tho vnporo thnt would otl:or~!3~ 
- bo carrlod 111to tho uy:,L.om. Two tylun of modln hnvo boon uood 111 thouo filtoril 

nanlolJ 25 FG rulli I'Y 314 fibor&no. Thooo filtoro hnvo to bo chanced at anyw!w~w 
from 3 to 6 rwntl~ lntorvolo dopondl.1~ 111,011 the prooouro drop. The nulximum nl- 
lowablo rooictanco for thou0 Ylltoro III ardor to m?lntain tho rcquirod air flex 
lo .7” WG. It j3 thcroforo oconomlcnlly adviorlblo to ottrrt with no low an inltjal 
rooiotanco 00 pooolblo conoj:otmt with tho roquirod offj.cjoncy for obbining tple 
maximum lifo from the filtoro. With the rtbovo roquiromontn in mind, AAF Co. l-20 

. recently dovclolxd a IEW modla for thie filter with an initial reeietace of .2" 
WC or 1030 at an air flow of 290 cfm. The discoloration efficiency tooto witfi 
atmoophoric duet for thooo filtcro ran 47 to >@. 1% io undorotood that AU' Co. 
io going to otn.ndard,izo on tNB modia fo r thio t3-p of filter and diocontinue 
tho two other typo. 

One of the opocipl air cleaning problomo which has bocn under dovolopent 
ut Argonne io that of removing prchlorlc acid fumoe. Thie matter wao referred 
to Dr. Silverman who.devolopod a scrubbor for thio purpooo. The conotructed 
Juodolwhich msy be ylacod inolde of a hood hno been in operation at Argor~le for 
approximately 6 montho. Recently the filter which wco xx&do eopocially for thlo 
unit by Arthur D. Little, Inc. became cloggod. The following slidso show the 
unit ao well QO the condition of the filter titer failure: Slide NOB. 235-109, 
109, l.24 Nld 12~. Apparently the aluminum scpratore disinte@yated either from 
the Na$O3 or the acid f-wee. Arthur D. Little, Inc. kindly made a replacement * 
filter, the separators of which are made of ohcot steel instead of aluminum. 
The Air Cleaning Studieo Progreos Report for February 1, 1951 to June 30, 1952 
dovero a deocription of the scrubber alon& with test data on the performznce of 
the scrubber with oulphuric acid. Further teats by Mr. O'Neil on this hit with 
perchloric acid showed efficiencies ranging from 96 to gg.$$p. Drawings nre noi 
in progress for the construction of several of these units. 

There are other ventitition problema at Argonne still in the proceeo of 
resolution. The one coueing the moat concern at present io t$e ventilation 
treatment required for metallic fluorldee. It is ,hoped that come information 
in thie connection may be obtained during this visit. 
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